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CRYSTAL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent bubbling 
when liquid crystal is dropped in a liquid crystal 
filling process and to prevent the mix of the 
bubbles and contamination in a vacuum chamber. 
SOLUTION: A liquid crystal container 90 is filled 

with liquid crystal 71 which has been degassed joi ': > 

and not touched with air. Thus, a gas component ■ ^ 

is hardly included in liquid crystal 71 in the liquid 
crystal container 90. Gas is fed to an outer ^? 
container 72 after the inner part of the vacuum (V>::i^.k- 
chamber 101 is made in a vacuum state, the liquid ) , , ^ 

crystal container 90 is deformed and liquid crystal ^' -rj ^'j t3 

in the liquid crystal container 90 is discharged. 
Liquid crystal 77 dropped from a nozzle 76 is filled 
into the cell of the liquid crystal device 92 from a 
liquid crystal injection port 78. Since liquid crystal 
71 in the liquid crystal container 90 is not exposed 
to air when discharging liquid crystal, only a little 
gas component is included in the dropped liquid 

crystal 71, and the mix of the bubbles into the cell and contamination in the vacuum 
chamber can be prevented. 
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v^T. mriEflie?S^<?5^a^B!rlE7SSSSl*li:5'E«-ri.i 

'^izmvim^Hs^mx-^-thztizx^x. mm^ 
m^\^izm^B2:Mm^-±i>z t imkt-ti>n^m 1 iz 

5vETt3fci^T , H<riSffii?af*<7)MB^B^H<iie?SB^BSS5i*it: 

tc^"^ rtfiA-Ti) ^ i: J; ^ TUXmzX oT H9iE7 W =Sr 

i-7';i->'N*-y ^7 ^^m^-ti z t sri^a t -r 6 IZ 

[ 8 ] ffii?af*iO^^B ^ ^«ctc siix & c t < fS 
^B^?^mzys:m-th^mk . 

M^b-^ ixr.:imsm^Bmm<^m^BiiA □ 3^ s(c mibMb^b 

fzm^B^WT LxmiWiaa^zx-^xmimBBi^xn 
m-r^m^Bmt^^mb. 

msi^^>''<l^<^JM^ms^z:nm-tS>Zb izj: KimiW. 
B^B^A □35S(cjST * iifcjRB^BS- HuK?RB%Sa<7;-t il-f^ 

izmx-fh^mb ?:Mmitczb ^n^b-thm^eux 



10 0 0 13 

i,z&7-.-t^m.¥B&.?MmjSLLmFB&K^mi>zm^h . 

[0002] 

m^<r>im'i fSs^B^-f YJ<'iiy^m<r>m^BmWi±, t'v 
y^mm. ^^mmmc^2ti^ffmmrsizm^B^iv-. txm 

{ialBMh7>i>.X^' (Thin Film Transistor, T 

rfiimn^ES LT , mmmmizi^± Lfzm^Bm<^)^^'i^ 

iti:mmim-wt,zE^tX^-it^-^h ZbX\ BfiS^^Sr^ 

miz-ti>. 

[ 000 3 ] TFTSrieSLTtTFTS^^t , TFTS 

[0004] Ep*>, ^mi^mi>zti\,^x^^m^^ixfc 
TFTmmbtij^&-mbi±. j'^:^^ji^^±xxmizii\^ 

b^j:hiy—Jl^:i}m^^tl&. TFTS^tJtlSlS^t 
*^*^JE^il-ft?-^.l) . ->-;L^c7;— gBtcti^SB^B^iAP 
?8EB^B5rMA-tS. 

[000 5] m8i,izco^'j^^'m^B$iMzm^^i>tih^ 
3^<om^eti.x^m.z:7r:tmBmx'h h . 

[0006] ilK^L^V^v— /USBtCj: ^X^m^tlfzT 

F TS«Kai/"j!^ =^ ^ •M^B'> ■? 2 1± , 
A'>'>'N'i 0 i[*)tciEB$ix&. -:tr, M^^^r>'-<1 0 
li'l-t^^Sl 0 3tc(i?SSl 0 4 3&i5E«$ilTUi,. 5fe 
•r, KSf--vWNl 0 ll^^~?SBV^'^--'H 0 2 2riEi:L 
fctm^tX, ^S^^w-sl 0 ll^S:*SttHllc-r 

ztazxr).. TF Tmmbn\^mmb(ojsim (-t^w 

1*1) i.*2«)Sk^rl.. 

[0007] W5s 1 0 3 ^ff-M^B 104 2r^ffl*^^j N 2 

imm) :ffy^(7)^'y.&i,zii^xiinS.-thZbi,z^o. S 
ggl 0 3l*|i7)?Rftl 0 4Sr. yX;H OSSrtfrLTXS 
^-r W < 1 0 1 F^ltC^ < . ?Sb^b 1 0 4 (i . WN' 
1 0 ll^t:••tiT FTS^t4^[6]^^i:^^S«L•T:v»i,>• 
-;^gP<^«]'5^&gP:}i•^S<'J: p C?BT$ill.. 

[0 008] 0 1I*HC*&:5\LT± 

mStci^-r^k-C-. ^ESrfiJfflLT. mnX^^'i^i)'^ 
■MFbIOA ^■^lUmz^X-t^ . ?B[b^b 1 0 4 (J5WA!trf*5 
T-ri.t- W'OX^U'i^t:^m^zJ:'^X$i±-rh. 

[0009] 

[ L J; i -r I) ] bZbX\ m^B^?.x 
mx'it. 2iSi:(omwix-mttifc§SLiii:^ay<r)jsm i-t/i- 

I*]) l,zm.^e^i^-l,ZiiX-f-hSWtl^hh. ZiDtlib, ± 
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[00 10] t*-L.^*^''b, S5sI*IOS£B^a'=f'tc{i. 

ta<7)-tf -f x*^'')^$ ^?&^-^fBt^^(c?SBV^• 

!^l=ffi;;:*;iSI^$ti.^?EB^BVN'^^;u?:fflV">/i7*Oi;=x^' 
[ 0 0 1 n i^c. *>-.B£ifO:m'(l:(cJ; , fgB^Bc7)K 

J: o T . ?RS^M<^)»5t#g t •) A^ffiT LT L t ^ t 
[00 12] *?|BH{±A^*^.i.^ii,i55tc^^T^f$ix/it> 

?gB^B?±A$IS5.l^MB^BaA*^SrlS«-t C: fc ?: S 6<» t 

[00 131 tf^. >'A<rt/viOffiB% 
i03Itiitc8gLTJSB^B*iC;<7'Xj£:J}-#vIA t^V a 5 Ic-f 

[00 14} 

fLTt mieJSSiSSi^fSfiaA □3fif§(CBuie?SB^B^^*^ 

[0015] *»Bj(cioV 'T , m^B^mzimi&ikcom 
^B^mFB^m^mzx -:>x%mzmxh zfkKycm^ 

ix h . I ^ ^mz i.'^X M^B^gfiO-b./H^iai^ii'-'Sr 

B^B^s *^ /-ci^f $ -1. ?sfB 5- ?Sb^b?£ A □ i5ff tc?rF-r_ 

•5.. ^iO^'S.T'. <5iJ;t{f. ?RB^B?±AP3fi^r:*;f\ff(c^ 
•rCfC, ?BEft*<?SftSia<?>-t:-'I^F*ltcaA^ix^<. Wl^b 



<?SfBJ&''7E«$ixT*5'5. ttz. m^B^mz%m^1xfz 

m^Bit - ?SB^BS5St7)F^ ^mt^^i>Lti^zx->xm 

\!i^ixh:itii^h. mMk<7MBB\>zt'P-.^-^ifm.X-rh 
:if^m±-ti'^tifiX'^h. CMciO. ^B°B?gTB* 

O^^t: J: oT , m?Sfi!t5]-*^?EB^B^^«^-fe/H*lt-t=tA$ 

ixxLt'j^t.Rx/. n^m-m^<^Aim^i'^ o aj-r* 

[ 0 0 1 6 ] ^^c, BUie?SB^85£«*S*^. « 

\>^\,z^m-th^t^mmt-rh. 

[ 0 0 1 7 ] C<7)J: ') ^mtCii-af . ^B%*^m»:i^^ 

<ii!ii^ii>;t^<- m.^m^Mzm.ik^'m-rh:ihif 

X'%h. 

[ 0 0 1 8 ] ^ /c. *5|B«ti;. Huie?gB^5£«^a*v 15 
[ 0 0 1 9 ] wC^J: ^ ^rmfiict; iixtf- «Sb^8?E«^I5 

V ^n^js.<r>n'^^M%Tx\ m^r^L^om^B & ?Sb^hS^i*i 

t,z-^mLX\--^h<r)X\ ?gB^<7)5iS^Ett?S*^^f±>ix, 

[ 0 0 2 0 ] , *f&B«ti. ^^^i^^s*^ Misaa 

M^O^B^BtflCHtflETK^B^SSr^^x^li-l. w t o 
T, fiE?SB^BSSl*llc?gB%&^«?-ti-|'.dtSr!|t8iii:-r 

[ 0 0 2 1 ] ccoj: e. tcmmzxix\,i. m.^Btf^$s.mz-k 
<mixhzt^j:<. m.^^^Mzmikii^»th:Lhif 

[0 022] tt:. *?6Bj(i, m%im^B7m^B*K ± 
[0023] :i<r>X 0 ti:mmzXix\-£. +^t~ltt?S$ix 

fzw.ikt>m^ni.z%m^ix~ m^B(r>m\i;.^tx'\,z. 
[0 0 24 ] tfz. ^w^m. mm^B^^t^- 

[0025]CiOJ:e ^IS^t;J;i't{f. %a6*)^^l5tw 

J: -:> T 7 L-- ^ >• 7'; W N- ••/ ^ ? -fr ?> - t (c J: -5 T , 

[0026 ] ^fz. :^mmi. Buiei*)^mMl:¥F5//, 
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[00 27} zc7)Xo^^mm~xtii:£. m^Bm^p^<Dm 

[0028] i.tz. ^WMli . mmkc^rm^Bi:^i^i>zni 

^mt , n^t ^tLtzmim^Bmm.<Dm^B^i7^ni^mz 
mMm^Bmii(r){^^m<7)^-{ti'Z x -o xm^m.^Bm^t-^ h 

^z:mmthzti,zx K)mm^B&xnm.mi>zisT^ 

[00 2 9] Ci<7)J:o^m&l>zXixl,i, mimk<^i&Bait 

^mzmx?>zt^<Wi^Bm^mz^m-^ix^. ^tnz 

X 0. m¥B^^f^<^W.¥B<>z-^tixh:^'y-^^-i^li^r:}'- 
X'7ff:^&-»t<mJK-thZtl,i^j:^K mz. M^t^titz 

m^Bmmtom^B&xai^miz . m^^^^^^mm ? titz 

■ m^Bt:-}^T-tt, ix^^x'. m^Bms^omm^MEti'Z 
k i,zx r)m^Bi^xaTEmi>zmT^tLtzi&FB^m^Bmm<o 

mtx'(om. m^Bi'Z:^':^-^^^^Mx-th:iti,itc<. m 

m±-rhZkt/^X'^l. 
[0030] 

mcoMmi>z-:)\,^xmmi>zmm-t?>. @ i {i^^Bji^^s 
m&^?j&S(r>-mm(r>mm^:^^-tMmmx'hh. 112 
im^Bmmer>mmmm?:mfS.ri> mm<r>mmizi5 it ^ # 

hm'T-mm^ ^<D±izm^^tLfz^m^wm t mzM\^ 
sumt^ih^fz^wMX'h'o . m4iim^s^tM\^M 
mt^m -"^io-^x m^B ^mT.'Thm^i.x xmmTik 

O^flSISSr. I1I30H-H' miOiimX'^mLXTKi- 

iif®iit'*>^. tfz, m5im^s^tmi>z^-rmm 
mx'h^. 

[003 1 ] :^mmir)mmiimrB&.?.^-ffoM^B^M.t 
LXTF Tmmm<^m^mw. ^ ffl ^ ■^fzm^Bmw^mm. n 



[0032] 5fe-r. I12.T!)^I115 2r#BSLT . MbIiSIM 

[0033] ll2(c5F-rJ; -Jtc, Ij^flilSCfcv^Tti. 
^Si5:*<7)^^ir; Sat aSc^O-T-'- 6 a ^^^C^-T h 
J:^tcie^L. ^las at7=-^li6aT-Ell5fL't 
^JSt-B*mffi 9 aj&^v h U ^' ::Kmz^W.^f\.h . ^ L 
T, ^^.3afc7=--^|g6a^7)#3<^a5^SrTFT3 
Qifm'thiX. ^£73TFT3 0C?gB^B^42:^-riS^«:. 
ffi9a36«S«E$i^-i>. CtltCJ:'), -r-^ISe a{C«*g 
? i'L -i. S(f<fi-^ti: , 3 a tf'j O N ff-^tr g-r? V B 

^SfiE 9 a tcfit^ $ ft I. . ^ 7t , BSia:^ 9 a i: m\^Z 
#WS*7 03i«iS{t<ofi. fia|;i»fSg^@9 ^<ry^K 

D^.3^fTi;*^>B#ra7'i^t«ft^^-tl). cfacio, 

[ 0 0 3 4 ] HI 5 {i, —• OCOffiiHtC^S \^fcm.^^W.<r> 

[0035] i]'vy^^'^m(rym=i-^ 1 0 \.z\t. t f 

T3 0*^Ktt^ixTV-i^. TFT3 0(i, ^-^%)Vm^ 
1 a . y-;:^«JS 1 d , K 1.-^ >"^J|g 1 e A^m^iX^t 
i|i3¥{*:SlC^^ll 2 5-:n- LT f- h^ffiS: ^-T^SE^ 
3 aA«fS(i-f>tT.T'5r2.. TFT 3 0±t{il^ 1 Jf^ffiS 
K4 5r^^LT7-'-;^'li6a*-"m;l$i^, sy^^-hJ^- 
7P52r:frLTV-;^^tSl atf|:me^l::«g£^ix*. 
- Ifc 6 a ±(C( 2 /l^^K 7 ^ :0 LT 9 

i«i etcssve^icjg^^ix^. ^m.wm\z\tY\^- 

A ymWi 1 e f>5ilf Sea^Sm® l f A^'J^eSc ^ 

v»2>. ^^im@i f (i, mm,^mx'$}i>^wm2 
^-n-Lx sfiM 3 b ti^Mmm -^ti, z taz x o wnm 

fi7 0Srflil£LTV>S. ffl3g|Efls9 a±lCJi*f U 5 H 
^O^^tJ}-^fflBi*^4>=Sri>i2f6])ll 6*^«$ix- mm<D 

:^ IS] 7 h> rrjaJi ^ ^xT V ^ ^ . 

[0036] -^r. M(6]S«20i3{i« TFTTl^WS 

iKOT-^ise a, ^*ji3 as.tA'TFT3 ommm- 
mizici\^-thmi^. m-h^mmc^nBi^w&i'Zii^^xm 

13I3KK2 S^ifSff^ixTV^I,. CtfO||ljI3tM2 3lC 
X-oX. 2 0 LBJ*^ ;^<75AW3t//T F T 3 0 cOf- 

^ ^vHws la, y - xmmmM idRi/)<u/! yrn^ 
1 e. (,zxm-thz bifm±^tL^ . mim^m23± 
{c. (^ta«s) 2 i*^'s«2o^®(.-w-oT 

^ffl8i*^';>^^iEl*]112 2**"«;i$ix, PA^<Oj7f^t>z^ 
[0 037] -!-LT, ^^S^l 0i:«r6]£^2 0i:c^ 

mi^zm^BM 5 0 ^ ixr ^ . .r iitc j; o , t f t 

3 Q\tffi1t<n-^ ^ S>':/T'T-:?i56a*»ii3tt*&$iXi. 

9 a t 2 1 1 (r)-mLmzm\:.xm.^Bco^=f- 
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[00 38] m3iiXX/m4l,Z7rctJ:ol'Z. 

tm-f htix^^h , m 2 m^m4 2 am turn 1 ^^ytm 
2 3tm-xim^j:^^M^nmzj;:':.xmm.^ixr\-> 

[00 39] m2m^.4. 2<o9m<^vmi,zm^^$ip^ 
mza^-^-thXoiz^s^ix. m^smiot^iiim 

^2 0 ■^o /H^4 Ki. ^^SMl 

0<^ 1 jS^J^tfili*^— LT ±5 D , lA 0 
^ix/;#TS!El 0S.I,'^Mr«]S«2 Offl5i7)rBlPf (m 
T. ■kil^(>^tW'-th) l,zmBB'z:m?\-r^fcf^(OW.^B-iiP^. 
□ 7 8 SrJgfiJtf . m^&Xni 8 J: 0 fSftA^'itA^tl 

[0040] m^mwi. 1 o<7)i^-;W4 1 cDfm^mM 

:K 1 0 io— at::?b' -5 T ix(t ixT 0 , - cr>—mizmts 
-r -1. 2 ifltcffi T . M^mmm^ e 3 j&^'isft ^ tiT v ^ 

izig{t AjixT'vr^ss^igwiHiiK 6 3 a: mmr ^tzUbcom 
0 tnf^mm2 0 >ir)rst:-is.9\mzmm^-thtiibe7)m 

[ 0 0 4 1 ] yjt-, :^m<ommcr>'i^Wit^j:h , l£ 0-^ 

[0 0 4 2] lllC*5t->T, *S-f-vy>'n 0 14^ti>^• 

2^^:^^tTSS?lt='t'> r8 3 (c«^*iLTv 
5l#-t*>'7'S 3{i:. .--NMrS 125.U'V</P7'8 2ari'rL 

> < 1 1*1 ^-SS^ft^lc-^S t *^T-^ I. J; ') -5 T w> 
I., y<;W7'S 2{i*S?l#*°>'T8 Stl.t'&XS-^-vV- 
?as?rSi^*t--&i:^^tc> mvtmzx-oxi^trn^'f-^ 

[0043] *Sf-+>'^<l 0 1 F*ltc;{ill^t^v^S:W 
i051 0 •^:b-frXSf^<^?gB%^a 9 2 *^tKa ^ ill. J: o 

^ -:. T v> I. . mm.^ tifz-m^umm. 9 2 <55?K^BaAP 7 8 
iS^tztt. yx/i.-7 6<7)^feffi*WvT-w>i.. yx/uve 

^il^tm^'f'^y^^l 0 1 ^hSBtc:jia*i'LT.''\/l'7"7 
[0044] A;L-r7 5 {iPsB^^T'lCS-^^ 1 0 1 



7 4 5r L T «^ $ ix I. ?Sb^b y X/U 7 6 2: LT 
'f-^y^^i oii>zmti^-ti>Xolzy^-oX\'-^h. 
[004 5] :^mm<r>mm.i>z}3\.^xi±. -/u n 4 cn>% 

mi>-^ 'v^V7 9 LT ?R^B^fl 9 0 l^tcJfM^ ixl> 
J; 5C^-:>TV »?.. ?Sb^b^^9 Ol^lcti+^Hci£?a$n 
7t?SfB7 l*>'5v*{=?^?ixl>^i:^<3'E«^*x. Sft 
$ixTV^|>. 

[0046] ?Sb^^I59 oji. m^'mf^^^zm^^n 

Bi^£ (I*1SS*^'^^) TS,ix{fJ:<, (51J1H\ T-7a 

v-T'/U/N'-y 7 b LX\±m.^Bl,zn^hm^'k^-th 

WM^tih. ?gB^B^^9 OCO'-^ y^yl 9^zmffz?m. 

t,zwu r 7 4 f/wi imhtix a ^ , m^^^ 9 0 

^\-c^>%WSi.V^B.W<.±. >'^M 7°7 4 (r)MzX oTilAXti; 

[0047] 3|s:|l]M5<015»tt3V'>T{i:, ML^f. jKb^bS 
§19 Oti, ll55^L<^L^KS^^>'''N'l*]tc:t?gB^B5!)'=3Em$ 

Is9 O&lljFL^V^KS^^^VN'l^tcScSL, Sf^LT 

^f-V >'''^[*ltCt5 V . K^^HfvTT'fSB^B^ts 9 0 
^m-r i. . m.^Bifi'^m $ iX7^c?g^BSSI 9 0 ^° -y =^ >- 7 
9T'^^-ri>. 

[ 0 0 4 8 ] ^fc , StB^B^ts 9 0 ^vcr)?gB^B^«B#coSS 
0 1 tl3ftl.®B%aA^<^K3IS 

[ 0 0 4 9 ] C 0 LT , fgB^B*^'3fi:iI$ix/c?g^B#f5 9 0 
7 2 tcAixT , MM 7* 7 4 -y ^ y 7 9 *^ 'c. 
?gB^B^9 ort^jfA-ri.. n^^7 2t.±m'&i^L. 
yNMXS 0 2::rt-L-TW;t«N 2;iy>'-.#<05\»2-®A-r& 

^tT'. ^m^m 3<r>K.-^'km<-th:LtifiX-%i>X 
'jliZ^^-oX ^-^h. 7 2I,ZX'7X F*lS«^-fb^S** 

[00 50 ].mz. :icoi:'j l,zm^^tifzmt&(^JtM<^ 

tJ:^6't'«o^B^B^*A • $tihXiSSr:l-*6^lC^-r7a— f- 
[00 5 1 ] 5t-r, S6 ^#BSLT>'N*^-/U-ffl^ii:TXg 

i=ov>TisiBs-r a . T F Twm<r>%=tmm. i o t ^isi 

S«2 0tl4, S'J^tcSjt^ixl.. ;7.7-.y7-Sl . S6 
T-^^ fflS ? ixfz'm'^WK 1 0 S.tf*f 2 0 icJt t 
i>:cOXx-y7"S2 . STfti, iEl*]]H 6 . 22fc 

t£hif^')-i S H (P I ) xmM-th. y^t", XT y7-S 

3 . SS CfcVr>T, «^*^1 0^ffi<7)i£[SlMl i>mJ^ 
2 0 2 2 tc^^f LT , 7 b'> XSiiRi 

[00 52]<J;i3. X-r-y 7*S4 . S9t-i3V'T. «^ 
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^•th. i!K^^Z\ ;7.f--yrS10T\ Oi:«|6] 
Ot^rfiA'?-^*)-!^. ;7-.x-y7-SllTT7'f ;'<>-h 

[00 53] 07 tcs^-r J; iz. m^B^x ■ m±xmi>z 
fc^-^TJi, ^r. M^mi3^+-ii-izm\'^x^mmn,T(^M 

7gB^B^I§9 0[^tC5tlI-r-i. (X7^-y7*S21, S22) . W. 
^B^^jtm ^ tlfzm^B^ 9 0 l,Z.> ^y ^ >' 7 9 SrB5 0 W(t 
T. ?RB^BS§l9 0&®|g?-f?.. 

[0 0 54] XT--y7'S23(CioV>T- M^b^^S 
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